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[-Irlsj^p '^^^ high strength concrete mixtures 

"^yy^^-^ ^^^^^ ^e^t.^x;'c6nt.^nt,, but which can still be effec- 

. C^^^y ^Ppti^;dt^. ^eista^ can be added to 

y water-reducing agents, can 

-'^^^^•'^^^^^ cpncrete^jm to employ less vater^ while 

; : . ;^9^i^ving inlt^^ fluidity. An example of such agents 
sulfonated -^naphthalene formaldehyde condensates. 
•^^J^^'^'^^^^^^yer,;:^^ only aid the fluidity for a short 

^period of tiai^g^n^ concrete\niixture stiffens 

^water-reducing com* 
ligno5U and hydroxy- 

employ^less • 

-^0^^^^^^.^^ bi^.^swch ; 

^'^^y\ 'l^:^^^^^^ fpr the} concrete mixtures to 

By^^^ setting ii^et Q£/t:h^ concrete, the 

performance strength is unaccep- 

'^^M^^^i^yi:C. ^ 'hkii-^^f^^^^^ admixture ^^-composition 'suit-^.-- 
\$$§^0^;;l^or' pre|)aH^^ mixtuSre^'; 
v^^SliiS|!;^!:t^f^i^^u^ comprising/"' 

^IJKI?!^'?^ " '--'(.a) -'^a water-reducxng -agent, -•./2 

ND . . 2 28 
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a . water-^soluble polymer compor 
^sitxon, and ■ ■ Ji^^^'f ^w.^v; ' 

^(c):'- water.. --^^-^j^^^'. 
^t^ocess of providing effectivelir^.Jfl^^^ 
said process comprising ^^^S^v 
.P^^'^i^i"^ a: .solids mixtiure of l,* ,- 
■ .(1); a cemeiffitl tap^ binding :agent:^^ 

and - V ^ ' • 

(2 ) an aggregate composition; ' 
contacting said solids mixture with 
a functionally; effective amount of 
an aqueous admixture composition : . 
as defined in any of the prieceding 
'^^S^S^'-'^v" ' * . ' •*;:'.^?^i^-'"-claaias. ' 
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PROCESS FOR PREPARING CONCRETE MIXTURES 
AND A LIQUID ADMIXTURE THEREFOR 



This invention concerns the preparation of 
( concrete mixtures. Included within this invention 
are dry blend concrete mixtures and liquid admixtures. 

Common concrete mixtiures are mixtures of 
aggregate compositions, a cementitious binding agent 
and water. Such mixtures are employed in construction 
Jrapplications requiring high strength materials, such as 
in preparing walls, floors, ceilings, and support columns 
land beams. 



ip ' y V The strengt;h of the concrete mixture is 

amount of water employ^^ in its preparation 
vj^^J^^ stronger concrete caii be provided by iempl by ing 

■■■ '"f'}:^^^ water in the mixture. However, there are functional 
.v^^^^ .the minimum amount of . wat€ir which is * 

j*^®^^ For^ex^p3Ee.>:.ithe^conc^^^ can become 

. :tpoy s to be effectively employed in its intended 

^•applications. 
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, > vv; ' . .To provide high stirehgth concrete mixtures 

<':^.i with low -ifater^^ c biit jwlUch ^cah still be jetff ec- 

: - ;^ d/ . certain compositions can be yadded" to 




•'achiwii^'^^ fluidit^;'^'^^t^^ agents 

• ^\"^^V'=^^v'-^?''^ only -'aiSlttie /fluidity |cpr ,a- short. 

V V period o fi^jtime, and the ' concrete . mixture .s^3Lf ren^ 
ioi;.- irapidly afte^^ period, pother water-reducing com- 

' positions, for example the lignosulfonates, .and hydroxy- 
*"y . / carboxylic acid^ enable the qpncrete to employ. less 
•^^Vvi ;:• *. water and achieve fluidity, ?i)Ut; such compositions also 
•I* : ; ; e for the concrete mixtures to 

15 set* By delaying the setting time of the cbncreste, the 
; .vl. time required to achieve performance . strength is unaccep- 

.tably long. 



Some of the teachings available with respect 
to concrete disclose ptimpable compositions having a 
;V20 dispersing ia^exi^^ a geiling agent (U.S. Patent 
4,131,480) :br^ cellulose ethers or polyvinyl 

alcohol or;{po^ amide (U.S. Patent 4,069, q62 ), 

-^miiscibiiity?^ -Jiaving 'inethyl^l^ water, : .and * 

: ^c^ Pate-iit iCokai No. 

vizis :i977-9b528 )^fmoi^i sand mixti^es having a ; rapid 

v^J^ . :h£irding cemen^^ agent, a polymer 



water-reduLcing^: agent , 



and optiona^^^^ (U>S. 
and additiySsf having gelling , agents 



30 ; 



:P.atent A;X31;A74) , 
such as water soluble cellulose^'e dispersing 
. agents such ais . naphthalene/f oraal , and ahtif oam 



■ : ■/ ^ &i(^i^J:^^nX:s such^as^^silicone (U.s::JJ^i!atent 4,265 ,674) , 
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r^. , In view af the disadvantage^ known methods, 

^Sit^is desirable ^6 provide concrete?^mixtures axid a. :. 
proc^^ preparing them which,: ha^^; a .low water. 

.;\:,ciwt;exit,>^^ whicK;^can be jeffect^^^applied ovei:>i^:.. 
■"sllJex^dea /period '^^ and 'w^^S^aS^ 

■•"I'e^ifecr^ prepared " ■ •;..^^v■:^.•;^^- ^ . ♦ ■. 



20 



^- In oii^Vembodiment this^^ilvje^^ is an Uinprbve- 
^jneht in . a process.^jof preparing a . concrete mixture py • 
\.pipvi^ a . sol ids 04 having ma jbr ^a^^ of a 

10 coarse aggregate composition and a fine aggregate 

cbinposition, and a " cementitiou^ biniing :a^ and then 
r vconiacting said >iktiire with a water|re^^^ agent and • 
^ v - w^^ the improvemefnt comprising. ^incorporating a ; , 

f tmbtionally effective amotint of a^wa^^ polymer 
15 co]^3ition into tbe solids mixture whereby t^ie resulting 
concrete mixture ^as an extended time of effective 
fluidity over a concrete mixture of tiie same composition 
prepared without the incorporation of the water-soluble 
polymer- • .-fe-i^v 



In a further embodiment this invention is an 
aqueous admixture composition suitable for preparing . 
effectively f luid /^concrete mixtures ^ tlie ..admixture . 
: : cpi^sition icompri^ng*^ a wat^S>|!^ agent, (b) . 

. a^^^S^^^ compositioxi;^^^^^^ water. ^ 

25 - Furthermore, the aqueous:?^adini^^ composi- 

txbn of this invention provides theVskilled artisan 
witli, a 1 process for manufacturing concrete mixtures 
which .have an exten4ed time of effective, fluidity over 
. :^.Jg^cret^^ same compogijti^ ^^^^^..9^? , 

^^^n^^^ioV -the' iiater^ polym^l^ompo^ o f ttie. 
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a<7ue6u8':^a^^X'ture corapositioh. . The prbcesi5,?;comprises -vA 
providii&gia -solids mixtnife.'fbf a cemeiititiousybinding , i.:: 
agent;^vjti;^he aggregate^andjja. coarse .aggregate.; and 

Composition 

"of tMsJ^^^^ additij^llJl to 

/ . rr^l^5ujn?rising provides concrete 

mixtures : and processesVfor preparxng them which have 
10 a low water content, but which can be effectively 
applied pyei . an extended p^^^^^ of tijae ahd vW 
- one effectively and effi^riW^ prepares;j||;^on-r 
ere te rjnixtaxres 

invention^; employed in .applicatipns an which 

15 conventionally prepareci concrete mixtures ;are employed. 
Such applica include; for example,- jt^ 

of hi^h sti^ength walls, vflodrs, ceilings^/\ and support 
columns aiid beams. 

. ' V XSrii^^ agent employed in 

20 preparing the dry blend concrete mixtures of this . * 

invention /are; ^^^^i^ agente which can exhibit binding 

and adhe^i^ yitJhg|^^^ ■ Such . * 

'. . ageixts ':can;;ibpiy^ exampl<^|^Lriy tiie ppir^aii^^ : 

A functibnaiiy. ef fective^^^ the cementitious 

25 binding agent: can be ani^ampun^^ to \ 

bind all :pf the other cpmp6^^ of the^^pi^^^ mixture 

together ^ vSXB ' ixsed hereini^;%liSainounts'*^ 

comp6nfents:;i^are based on'/Keight :^ipart^ of cementitious. 

binding :;a|feht;i> > • ■}' ■'. 

,30 comp;(5s!iti>5ns^^^ 

.component^{pf;^^e '"?f?'5^*f^^ one 
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typejvbf aggregate material is employed in preparing • 
concre^ a fine - . 

aggregate^^w^^ 

concrete;;;:^^;a^ impart^-^some element of strength. Such 
5 fineMggregates ca^ •<! of fihe; particles. ; 

These ^particles impart,^ ybluine by residing! b the ^ 

particles .of . cementitiious. yhihding agent^^and the other .^^.h 
comppiients of the concrete; '?: An example ' of >\a suxtable: . v 
fxne - aggregate is s^diiwhich xs acceptable j^under ASTM 
10 C-33i A major amoiint of f ine aggregate is employed in 
the concrete mixture* A major amount is an amount 
II I which is greater than the amount of. cementitious binding 

J agenty. - . Such amount can Vary .land typically .(r.anges f rom - 

• about 1.75 to about 3 . parts, preferably about '2 parts 

is based on weight of cemehtitibus binding agent, although 
• any cunount which can piroyide the desired volume and can 

be bp^ind by the amount ;ipf binding -agenfr is sufficients 

. :^v'V, A second aggregate composition can be included 

to id^art the desired physical properties, such as 
20 istren^th , phys ical appearance , electro-conduccivi ty and ^'^ 
the like, to the coMxete^^g aggregate con^ositxon 
. is coiiiprised of a majbriamo^ of particles, which are 
.v.. larger 4^ . particleS^^^^ the ^ihe aggregate . 

Such particles can be^^butljone inch (0.6 cm) in 

P'*rr. 25 dieuneter.;^ As ' ['[ 

in thiB f^ihe /^aggregate , u;ia 5ma j 6r amount \'bf ^ such . a coarse . . 
::; aggregate ; is :"iemployed,^^ and . 

, ic^^V^ typically ranges from;abou^ about 3, prefer- 

ably about 2 partis based on' weight: of the cementitious 
30 biadiiig. agent, although any amount which can impart the 
■■■n/:y,\-:-\':'--'':. .desxred strfength, and be bound by the amount of binding 

::.agen1:??%e.-;^6^^^ "^£^^1;^^:^. ^ v . . ■■ --v;,-:;. 



■ '''^::-^:^^^'^'i-^>->:r^r- :.«gen;t:i3L6'?^Burrxc 
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is employed in preparing 
the\; concrete . mixtixre .. whi^ suf f icienti>1tQ;^^^^ te 
the aiiiptmt of a^ent and to provide an effective 

fluidityiSiii Such^ and typically ranges 

fr6m;^!^6u1::^;0v^^^^^ ahoittpyjy^ about. 0.4 

to aJbouti^Q^^^^ .based;^o^^^^ the binding 

'^gerit/^fai^ the func- 

tions is ^'feuf:fici to;einjploy the 

miniinuin amouh to perform the func- 

tions. 

. -:.The aqueous admixture composition of this 
invention is comprised of specialized components which 
perfozrm certain fimct-ions in concrete mixtures which 
employ the aqueous admixture. Therefore, unless other- 
w^i%se Sztated, .as used herein :the functionally effective 
amounts of .;the [ components . of the aqueous admixture 
refer to their respective functions in a concrete 
mixture, and not to a function „in the aqueous admixture 
itself / ■ ■ ■ 

The water-redubing agents employed in pre- 
paring the concr^ of this invention are 
those .'p6l5^ are known to maintain 
the, i^iuidV properties, of tJ^B^ mixturie . at a lower 
amount of -vwate^^^ properties of a 
concrete mixture which does * riofc contain such agents . 
Such agents :k're^^^^ to aid in dispersing the 
cement:itious bin^ agent; throughout the filler and 
aggregate 'Jinateri al s . Therefore, less water is required 
to providet^a doncrete mixture which is effectively 
, fluiidv^ExaiaK^ also 
known as;tiplastacizers and-superplasticizers, .. are sul- - 
fohated ^aphtJial fbrmaldehyde .condensate; sulfonated 
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. melamirie'j^f oinaaldehyde the^iignbsulfonates, 

hydtoxy^ ^^LCid,'^^^ the like:;^.a!hejpref erred ; ; . 

waier^^e^^ sulfonated . melamine and 

naph^aiene^fo^^ of tJieir 

agentB>Vax by 'Jloiown: methods. . . 

Tj^xo^^Yf^^ can^ reduce the amount 

of -wa^^r^i^^^^^ t to . prpv^ an e f f ectively flu id 

con6re€eJ^ pre- 

10 f eriily at le^ percent, aixdjniost preferably 

at least abp^ 20 percent based on the amount of water 
reguii;ed!^.t^ degree of fluidity in a 

concrete' maxt which !Soes not contain the agents. 
The w^terr-reducing agents are available , and prepared by 

15 knovni^^S^etio 

^'v^^f^V;^ water-reducring agents 

employed in the liquid admixture can vary and typically 
ranges;.f"rom about 20 to about 60 weight percent, pre- 
ferablyj^ 55 weight percent based 

20 on tbtai-^ex of ague^us;^^ any 
fimctionSi^^ which 'prpvide the 

effectiv^^;^ to concrete mixtures 

coiitairnin^ , am6un€^)E|j:he -fsuf f icient . . 

■.^ water-reduc^ agent is 

25 employe(d;^ dry blend/ .to A minor 

amount amount substantial less than the amount 

of cemehtXtious binding^ agent employed* 1 Such an amount 
. can yaty^j^^md typical ly^j^anges from abput^;:6^^3 to about 
3 perQttit^^lfp^^ 4bou1b 1 percent based on weight 

,30 of .:ipeTC . , 

-suf f ii^^^ 
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/WfS^^^such polymersr'functabn - atv tiievc^ inter- 

•' • ^l^ii^^'^C^^^.^SS^^^ over .in-: ^; 

^^^^^t^^P^-^^^ fiuidity!;^^^ do 
'^^^^^fllif ^<=^t^ fr lA^Sset^time, nor the: effective strength 

;•; VjS^^fS^dened concrete ^mixtures 

exnaoa^t ; comparable ^cbinpressive strengthis to concrete 

;>r prepared vxt±i6ut water- reduce^^ and/or polymers , 

■ •„ ..-C/^^fe^^^^^''"^^ polymers ^ire;\the-wate^sol-- 
^^^ ^^Wulpse ethers or. synthe- 

alcohol, polyvinyl 

aceta^:^- *;t^ polyacxyiaiaides ^ m others. Preferablv, 
a waterrpsoluble cellulose ether is employed. Most 
P"f^^§i^iy/^^ hydrp^^ employed. 

Pplyiaers < are^^^^^^ knovoi \met2iods; For 

example^^Ji^^icelliil^ by 

-'^^ example, . 

'^•if^^l^lide, 'aijd|S^^ a hydroxy- 

^^^ifiSwi^^^ in, 

.^^p?5S=?P^« ' • ;U . S •.PatfWVtSA;^^ 657 ?^';;3^:;V 

>\ ^.;: A functionally^^ water- . " 

sufficient 
mixture 

^i:>eriDd^vof tlme^^^^sughSp to 



20 



25 an 
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Wei^erably ^from about.xO . 02. percent based 

oniweig^^ cemehtxtious binding ageiit; Val though any 
10 aTOUntf^hich is sufficient to extend .tHe effective 




soiimlM^Pplymer iS:^eDapibyed in. conjunption wxth the 
wkj:er?|rei^^ agen^^' p i Igiii-d. admixture concrete. 
15 ' -Siii^l^uMi^ extend .the...ti3e of effec- 



tiKreSfitui^ of /ti^ mixture:/ " Such polymers 

aref?imownTt.b systems, so the upper 

' ■"• 'V^^iiMji^mi?^ is that ;amourit which so- 
-. tha^ibilS^f!$^ ^® effec-^^ 

20 -tiyelx^^^rpyi ^;t;p^"a:^fconc concrete 
'Li'2i^l!'i^^?^i:^^'^Vzr "^ ambxmt can 




about 0*7- 

•:wergti|^ .^9^^ ^ 

•* . ''''Si^-{''cri\-t''''^in F /kaii^us admix- • 

extend 
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^ ;^;^ox^-exainple, /the aldehydes or 

. :;j/:> dialdehydesisvith glyoxal ibemg preferred for.hydroxy- 
-i^i^^ . propylVniethylcellulbse^^^.c^^ aid 
^'\:im^-::^siitthei dispersibilxty of :;t:he?^ellulose. ;ether ran water • 



,;^§>^-^*trace^':am^^ :hyiaroxideJ?xs\ .to reverse 

the crosslinking effect, '-f Suitable cros slinking methods 
10 are disclosed in, for example, U.S. Patents 3,489,719; . 

_ • • 4 , 321^67^ , 959 v '^/^^^^.^ " •. ■ ^* 

water ^is;. employed in,;the liquid 
admixtureTCTSiodiJtt^ of this invention to provide an 
effectivejOiqui^^ mixture of the functional components. 
15 PreferabTyi5*such amount is sufficient to form a solu- 
tiron with ,the waiter-soluble polymer composition to 
facilitate CmxjLh^^ the ptheir components of the 

. aqueous adxnijcture. the ambxint.can vary, and typically 
ranges from about, . 40 to about ,80 ^weight percent of the 
20 .total weigh^l^f : th any amount 

' • :::^ i:sufficien^-Svt^ mixture can 

^ : Ko i^^'^^^^'^^'^-^^T^ ^^ ^ p water be 

|iiiteract:i<^^^ of the 

^25";' .i'i^-'::^::, ^5^^;^ .added to the aqueous 

' v;."^^--^^^<toixture ^to otheirldesi^^ functions^ / For- 

rvv^v;. !ex -the concrete 

mixture, ian'^^^::!^^^ degree of foaming can occur. 

--i^^xcessive. amount vp;f..:,aii 
iiSarv^Vde tract fi:oni;'the 
: it can there fbre be 
: to . the ; aqueous 

5:if:iia^?ttxxture;';; " . • '^y'ii^-.i-- 
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/ * • .\V\ ■ ■■ ^^i-^i-.-^^?-*'.--- * -.■ - . / * 

J ^\ Suitably agents a:re those polymer 

; . coji^p^ known - ti^iin^ the formation of bubbles 

.'/-^ .:V ^ ^ ^ by reducing its surface 

;;.;;tet^ Examples 'arje. the organic phosphates, polysi^ 

= alcohols.. 

vary and 
0.1 to about 5 weight 
yf'/per):^^ about 0-1 to* about 4* weight 

^^l^p^ci^ the ^totai;^^jSeigh^ of the aqueous mixture, 
10 '::'taii^^ functionally effective amoiuit sufficient 

-.w : to inhibit the amount* of bubbles which can form during 

.* agitation of the. concrete mixture can be employed. 

: . Vv Such^agents are readily commercially available. 

• < • ..'.■■',".••* 

•^^'^^I^J;^^^^ of the fact that the water-soluble 

: 15 polyaier icompositiohs, especially the cellulose ethers 

."♦.catt;^ aqueotis solutions* it is des.irab.le that a 

. Y^liniitional^ amount of a viscosity reducing 

agent Ke employed in ^ aqueous admixture. Suitable 
agents. :,^e those liquids which are known to be sub- 



. ; ..^.20 .'f^^^^ with water. It is also advan- 

tageoiis that such liguids have minimal reactivity with 
tiie:pthe^^ admixture and concrete. 

Exa^ alcohols and alcohol 

-^l.-. ^:/^'^^^^'^Y^^<^^^^^^ .ethanol, i'sopropyl 

"^^^it^i;^ propylene .glycol . A 

. .. .;ryfiinc^ioM of the :,yiscosity reducing 

.£.<5erilg:;i^^^^ to reduce the viscosity 

ik- -^^-r '.^ ■ of vthe -^aqueous admixture itself to render it a more 
^ , vrorkabl^^^^^ Such amount can vary and typi-caliy 

rahges:.^r^ about 1 td about 5 weight percent, pre- 
. ferably^^^^^^^ about 1. 9". to about 4 weight * percent based 

go|i^;jj^igh^ although any amount 

iMS^"^ ^ -aSMr xi'^crent-^:i\to impart ^the ^desired • viscosity to the 
'>dmi.xtui:e^iic empl-oyed..-'- '''/'•■!'; 



30 



33,297A-F -11^ 



Best Available Copy 



. ^/i?|@^ii3ie aqueous adhiixture of this ; invention can 
be prfep^aj^^ inaxinef^: as. long as upon addition to 

a concrete the^ components can be substantially 
iinifbinolyS^dispersed throuqhout. The admixture can be 
in ; anj^^c^^^^^ Fbr^exatmple/.t^ of the 

admixture a true solution in which the indi- 
vidual'^'cocmbhehts of the: adznixture are I substantially 
homogeneousiy ^ the .liquid phase. 
Collbidai "4^^^ are also suitable. 

The admixture can likewise be a mixture*, of two or more 
miscible. liquids. Two or more immiscible phases are 
suita^j^le,^^ as the phases are substantially stable 

for tiie^^p^^^^ of time required for the addition to and 
dispersip^^ the concrete mixture. Aqueous 

dispersions and emulsions are also suitable. 

> '■^^^^^As^.xLSed hereinr the expressions "effective 
fluidity^vg^effectively fluid*'^ and "effectively applied 
refer to the^^ properties exhibited by the 

concrete; mix t^^ preparation and application. 

An et'fectiyely fluid concrete mixture for example, is 
a concrete which can be readily agitated to 

suf fici^nti^^^ all of the components of the mixture, 
and whicif^feah be readily; workable to be effectively 
applied. ^effectively applicable concrete mixture , 
for ex^pie^}^^^ readily applied and can subs^-ah- 

tially./adUie^^ to the desired surface or structure. 
Such prbjpertie^ can be measured, for example, by the 
slun.p .iedf'"^^^^^ defined iiC^&^-C.'r.lAS . In:.sHch a tes.c, 
a concrete tf^ is prepared and placed in the fru- 

stum of .a -cone. After a period of time, the cone is 
removedigiaj^ distance ^^at the concrete mixture 
drop? is The test ;is ^r^ at regular 
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intervals v.*v*Aj;fluid concrete mixture drops after longer 
periods a^^rd^^ close tb^t^ it dropped in 

.\ .,....the initxaliv^^^ a concrete mixture by 

the process -p^f .tjiis invention; >nd comparing its slump 
5 test results a^^ a concrete mixture of the same 

: ; compos ition^hut ^without ;*iaie[.^^ of the 

water-soii^ieTpoiymer composition, the concrete mixture 
of this invention retains cits ^siump over time better. 
That is/;^S6mgared with .1^ of initial slump, the 

10 concrete -o4xtiii^ this invention can slump closer to 

the initial; si ufi^ amount than do other concrete mixtures 
There fore/:., the concrete mixtures of this invention have 
an extended" i^ime of effective fluidity. For example, 
the improyed:^^ mixtures can slump closer to 

15 toeir :iiu,ti^^ compared with other concrete mix- 

tures af^ei^!^20 m^^ after 30 minutes, 

more preferiy>^^ 40 minutes, and most preferably 

after 60 "nanui^s^ ac^cording to ASTM 0-143. 

;|iT6^ypri^ the xci^roved process of this 

20 invention; the . M of the cementitious binding 

agent, the .fi^ 'and the coarse aggregate 
./ .. material. ar€^^^q to provide a solids, and pre- 
ferably aJi^ujSflft^ dryfsbiids, mixture. . By •'sub- 

except for the 

25 :/?:-moisture ^iiss(Ociited w^ tKe .^coiinpbh .under condi- 

^ ;^ of yprdi^ added 

V; . 'during the^ml^^ Trie water- 

vsoluble poiy^er^^^^ into 

the solids Jmxict^^ i^anner which can substan- 

30 tially unrformly di the water-soluble polymer 

thrcughout the^^^^:^^^ mixture- Preferably, the water- 

•^■^;^^:^soluhle:.:p^ a substantially, dry 
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powder^r>4Kd .first intiiately mixed with the cemen- 

^ . titioiksy^^^^^ can then be com- 

iVrf/ bined;>/itli;!^the aggregate materials. 

-fuiK^^!^ "the water-reducing 

j:- agentiSaiid then ^admixed vith the solxds-polymer 

•^Q?3^^^mixtufi^ agent -is in a • 

<j.ffpftfMtherefore^ .-^^ agent and 

simUltaneo^^ as a liquid mixture, 

or in;^eq^enc^ either the water or the water- 

10 -reducin^^gent added first- Preferably, the water- 
-reducing-Jagen^^^ added simultaneously, 

>: \: althqugh|^^di^^^ followed by the 

additioniBof ^ater-red^ is also acceptable. 

; :The components are mixed untxl a concrete mixture 

;;i5 having ^e^e^ is provided. The 

. concrete ^miiture can then be employed in its intended 
applicat^onJS;'^;^ 

^^ S^^^Elie^a of this invention is 

useful :^in|piri^^ mixtures with an extended 

v-26 . time, of: jef^^ Such concrete mixtures can 

^ . he .^repar^^ methods -with the aqueous 

^i*W;.;;:y5^a .the .jamounts of 

^^Srjr'S^ aggregate, and coarse 

aggregate? to fproyide a solids mixture, 
f^S\ prefera£l^^(g|;^^ mixture. The 

solids >^in^^ agitation dondi- 

/'V tions; wi||^^ of" the 

aqueous /;v|i<^ and, optionally^ an additional amount 
■ of watei- ft^ip!^^ an effectively fluid concrete 
-'^^^ of the aqueous 

as long 
formly 
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. • V. d^^ throughpUtivthe solids mixture. The aqueous 

- L :ad^ mix water Ccui be added simul- 

t!:'t;(^eo}isly, or sequentially with either the admixture or 
:;^^^^0iytlMajt^ . Within . the simultaneous 

; 5 of addition wherein 

. ;r.;:sbme^^ functional components; .e*g., the water- 

. V^'-^^^ polymer^ or antx-foaining 

L/iv^^^^ or separately to the mix 

\;^^:C^ater; Alsp, in' the;;6iiDUltaneous addition embodiment, 
10 ^the- amount of mix water can comprise the aqueous admix- 
. . ' invention^ Preferably, the functional 

'.V&j^P^^P^ water-reducing agent, water-soluble 

;^POly^ cuid optional .components, are combined initially 

15 ).aqu4eous admixture to the mix water 

method^^ addition can substantially simultaneously 
rrs . -V^ of the 'Afunctional components of the 

.^(£u:xture uniformly throughout the concrete mixture, 
. ;The:;^amount of the aqueous admixture added to the con- 
20.;:>fci:eJ^:'|n^^ typically ranges from about 

^ S6^fQ3gi^^ from about 0.03 to 

\. . : ^about of cementitious binding 

amount is sufficient. 



le the aquefiius admixture, and then the prepared 

This 




can be added in function- 

2S ii>iijallyj^^^^ ..ambuhts^:.as needed. For example, air- 

.. >^,vi^7entraining agents^^can/ be added to the concrete mixture 
. >'.wtx>:';j^^ agents, such as 

^^PPiys^^^ ahciltlie^:! ike can be added .to..-.inhib;i.t..-the 

- .^:^^^^f^m of ..aiif buBbles during agitation of the concrete 

;30 V vinaxxtiiirfe^ their method of 

well known to those skilled in 




33,297A-F 



-IS- 



Best Available Copy 



- ..mi 



-16- 



. .. Vr -v^^^^ examples are intended to illus- 

' ' trate only, and : riot rlimit the scope of the invention. 



20 



is prepared as follows: A 
S. r^tsubst^ mixture of about 11 kilo- 

v grams, Portland Type a and about 1.63 grams of a 

; .;v:hyd^ 'm^tKyicellulose having a hydroxypropoxyl 

..molar substitution :fr^ about 0.1 to about 0.35, and a 
methoxyl degree of rsubstitution from about 1.1 to about 
:2# . and .a,.yiscosity/, of about 4000 centipoises measured 
a^as^^as a . 2 pexcjent solution is provided. This 
mixture i^ intimajtely^ mixed in the substantially dry 
fora\\j^it^ about 23'fk^^ sand acceptable imder ASTM 
C-:33/ iihd about 23^^kg gravel comprising a major 
amoTtot : 6f partielW^g^^ than-^ aboui: thr.ee-eigh.ths 

incK (0-.9. ih^j|j^ About 3.5 g of an^air- 

-eriteen^ a^enp^^sold as Grace AEA® by the W.R. Grace 
V -^^^l^iS^^'s an air content of S.3 percent 

inH^the^^final concrete -mixture . To this substantially 
hprnogenepUs substantiailly dry mixture is added about 
^ •MS'^f-^f^ condensj^d; sulfonated naphthalene formaldehyde 

agent known as ICI Mighty 150®, 



15 



available from the,r^,ICI/Americf. Co., and about 4.4 kg of 
■ • waiter •; ^ • -''/'^''"'^^^r:'^':. . - 

• -feS^^J^^V^^,:;!!^^ are. substantially mixed 

components to provide ah 
eff^?t^ely f luid'^onxirel^e^ The concrete 

J;^m^^^^^^::subje^ C-143 slump test, and its 

intervals over a ninety 
-3£^^|^^^^pijj^pe and - 
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. ^ -^^SSSn^lSJiS. Avconcrete mixture is prepared by mixina 

•• f;?v^^ ln^^ag;s^lbst:antially dry state about 11 kilo- 

. -4^^^^:5^^^i^^ ^ cement, .about 23 kg of sand 

/ '^SS^^^^^^^^ ^"33' about 23 kg of gravel 

^; vj^^^^P greater than three-eighths inch 

•f^-'- • About 10 g.:of .an air-entraining 
>v^:^-^^.^^m^ sold:-aEr,Griace AEA^- by the W.R, Grace Co*, is 



^ content of * about 5 percent in 
^^^1' ;^ concrete mixture. To this substantially 

i^pn^ogeneous and idry mixture is added about 219 g of a 
i * ' .i^iS:"^^?}^^^^^ -^^^^^^^ naphthalene formaldehyde liquid 

known as ICI Mighty 150® available 

'^■'^ty"'^^^^^^)!^ '^9^^<j^f^^^ about 4.4 kg of water. 

'^^J^f ^ii^ component^ f5ire mixed to provide an effectively 

i^Ui^ concrete ^mixture, and the mixture is subjected to 
. . to ASTM C-143. Its slump is 

= ^at-r-tenr intervals over a ninety minute - 

: The Vre suits are compiled and provided in Table 



^ ♦ " f "^^^ ^^^^^ v 
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TABLE I 



Slump 



' Inches f cm ) 



Comparative A 
■ Inches (cm) 



10 



40 
50 
60 
70 
80 
90 



6-7 

6,0 
5-5 

s.o 

3.5 

3.5 



(18.3) 
(18.3) 
(17.0) 
(15.2) 
(14. J) 
(12.7) 
(10.7) 
(8.9) 
(8.9) 



7.2 
6.0 
4.2 
2.7 
2.5 
1.7 
1.5 
0.5 
0.5 



(18.3) 
(15.2) 
(10.7) 
(6.8) 
(6,4) 
(4.3) 
(3.8) 
(1.3) 
(1.3) 



example of the invention 



'^^^^^^^^^ Table I illustrate that the 
-^^^^^^ according to this invention 

retains its sl\unp after twenty minutes ^ 
: mixtures (Comparative A*) o^ the 

\vC^;^§3mexcoiB^ositM which do not incorporate the . 

composition: (hydroxypropyl metJryl- 

■**•;'-•■■.' •:v;'.^^irS?iCi-v CeSl til O S G" i • * "i n' " *i ' ih. R-^'ri r**»r» a ma f- -I r\T% "... * 




||;g|tdmxt^ "A" is-^prepared by combining 
.hydroxypropy^i ; m^ 

^|S|5!;^^^2^^^^p^J^ from about . " 

. ^^^^^^^.^.^^^^^ substitution 

and a:yiscosity of about 
at 20**C:as a 2 percent solu- 

Chemical Company, 
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. c":''^4SnaphTO formaldehyde condensate water-reducing 

. ; ; .^ agent^^^ ICI Mighty 150 by ICI America Company^ 

'^^■^^:yaiia,:^0i^'l^6f a silicone polydimethyl siloxane anti-foaming 
. .a^^ H-IO Antifoam by The Dow Cornxng Company*. 

- :5x>5^^^^ dark-brown thick syrup-like 

• /rv5^>>^mixture;::-^'^ . .- 




.Liquid admixture "B" iiicludeis a viscosity , 
re^uqe^^^ by combining 1.65 g of a hydroxy- 

prop^j-met^ having a hydroxypropoxyl molar 

lb siidbstxtution from about 0.1 to about 0.35, and a methoxyl 

degr)^^^^^ from about 1*1 to about 2, and a 

:: :v at 20"C as 

:a ;'2 . percent so lutibn as Methocel® K4MS by The Dow 



15 



20 



vi^rKfemXca^^^^ of distilled water, 219.5 g of 

a|suXfbnated naph formaldehyde condensate sold 

as.;^I^,Iy;Mxghty 150 by ICI America Company, and 5 g of a. 
silicQ^^^ ahtifoaming agent sold 

as M-^l&iin by The Dow Coming Company, and- 15.4 g 

of isopTO alcohol. The liquid admixture is notice- 
abl:^;||Less?^ admixture "A". 



vA concrete mixture. Sample 2, is prepared by 




/^'-^-'J^^^^^hl^^s^^^^^^^^ ..... 

than, about three-eighths 




diiheter. ^ About 385.2 g of liquid 

re,;j;?A" is added ^to/^ 4l4 kg of mix water, . 

;:liguid mixture; is stirred into- i^er sub:stan^ 

r: ..u ^ . ... •Jdry .solids ^.m^^ of cement; sarid, and gravel 

tM^j^iao^'^'^^toS"^^ effectxyely 'fluid concr;ete mixture. 
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The concrete mixture is siibjected to a slump 



■ .■A:;^test according to ASTM C-143, and its slump is measured 
^VvJli^&at ten-miniite intervals over a ninety -minute time 
'SojSp^i^iod. The results are compiled and provided in 
^'.viii^SiSTabie i I under column Sample 2 . 

■ ■ ■ ■■' ■ ' • * ■ • • 

A ^second concrete mixture, Sample 3. is - 
"''fi^^prepared as above and 403.7 g of liquid admixture "B" 
iifc/feS^is added in the same maiuier as in Scunple 2. The concrete 
■':^:::^;;:ia±3ctur& is subjected to the slump test. The results 
lof^rare provided in Table II under column Sample 3. 
• • • . "I - " 

Comparitive B 

■ . ^^^ A concrete mixture is prepared by mixing 

: -*^f#?^1b^gether in a substantially dry state about 11 kg of 

?Cype I cement, about 23 kg of sand acceptable 
* l^i& under ASTM C-33/ and about 23 kg of gravel comprising 
' ^;^;?l^^!:i^ticles greater than three-eigths inch (0.9 cm) in 
: : 'i^^^^ To this substantially homogeneous and dry 

y'^^l^lxtxii:^ is add^. about 98 g of a liquid water-reducing 

150®., .available from ICI 
j.I:*''t-^'°*^^^ Coi!?>axi/^'^^btit 4.25 g of an air-entraining 

^ 3ls iSrace Air Entraining Agent by the 

W^^^^^ Compemy, an about 4.5 kg of water- The 



until ineffective concrete .mix- . 

P^^i^^^)^^^^^^^ subjected to- -a sl,iimp_ 

'and- its ^sliimp is measur(ed 
/^ri^gJl^^^^t over a ninety-minute period,. 

'^''^^f^KS^^^- ^^^"^^s are'^ompiiid and '^ in-Table '11 ' 

■/,:>;>>^^:|^^5i^i^ col^umniiCibmpta^ • . • 




■^w^. . 
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Table II 



Slximp 



• S•>";'.•!.■£■^,p^:V•^■■ • . 

10 .: :,,."V-.-/4b 



• ,. ;;;^Sample 2 . Sample 3 

(Witi"fiic(uid (With Liquid 

Admixture A) Admixture, B) 

Inches (cm) Inches (cm) 



7.5; (19.1) 



6.5 (16.5) 



7.7 (19.6) 7.2 (18.3) 



.7.7,^. (19.6) 7.5 (19.1) 



7.7 V (19.6) 7.5 (19.1) 



■ • ■ •--•"-V c ."^;'3^?7»S:l^/n;i-'?srt : ;* ' 



7.7 ; (X9.6) 



8.0 (20,3) 



7.77Mtl9.6) 



•■;7:.-tli(a9.".6)* 



8.0 (20.3) 

8*5 (21.6) 

8.0 (2().3). 

8-2 (20.8) 



8.0 (20r3) 




Comparative. B 
Inches (cm) 

7.2 (18.3) 

6.0 (15.2) 

4.2 (10.7) 

2.7 (6.8) 



.2.5 
1.7 
1.5 
0.5 
0.5 



<6.4) 
(4.3) 
(3.8) 
(1.3) 
(1.3) 




II illusti-ate .that the 
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: tJieij^ better after twenty minutes, 

tibiaivi^^ mixture which is not prepared by adding 

' toe'^aaSixtixre of this invention. 
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■ . THE CLAIMS • DEFINING THE INVENTION ARE AS FOLLOWS r.J v^ '-iV^v 

I. An aqueous admixture composition suit- 
able for preparing effectively fluid concrete mixtures 
said admixture composition comprising 

(a)- a water- reducing agent, 
5 . (b) a water-soluble polymer compor 

sition. and 
(c) water. 

2 - . : The liquid admixture composition accord- 
ing to Claim 1/ further comprising 

\^ ; :[:t^i^)J^-^an effective ..amount of an anti- 

'.foaming agent: *. 

3 .. ..^.jThe li admixture composition accord- 
' ^ '-^i^:^^ Claim iVbr;^ 2^ further cbm^ a viscosity, ' .r 
V-o^^educing agent. ^^^^ v ' v^- '''H^kt^y-^ 

i5 /fi'::,- 4- : The liqu admixture composition :aiccpjr^^ 



t^if^ .p:> plaim I;"oifher^in said water-soluble polymer /^i ^^^^^ 
5^?^P9si.^^°^ is SC>^ater--soliihle .ceLLulo^es:ie:ther-r 

■ ' ^ ' A^r'xff^J^i:^ admixture composition accorci- 
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6. The liquid admixture compositicn accord- 
ing to Claim S, wherein said cellulose ether is a 
hydroxypropyl methyl cellulose, and said viscosity 
reducing agent is isopropyl alcohol. 

J; 7. The liquid admixture composition accord- 
ing to Claim 2 or ,3, wherein said water-reducing agent ' 
is a sulfonated naphthalene formaldehyde condensate, 
said water«-soluble polymer composition is hydroxypropyl 
methylcellulose, and said an ti- foaming agent is a 
silicone polydimethyl siloxane. 

I ... 
8* The liquid admixture composition accord- 
ing to : Claim 7, wherein said viscosity reducing agent 
is isopropyl alcohol or triethanol amine. 

9- The liquid admixture compx>sition accord- 
ing to Claim 8, wherein said water-reducing -^ent is 
present: from about 20 to about 60 weight percent/ . said 
water-soluble polymer composition present from about 
^'.^ tuir.about 0l7 Wi^xght percent, said anti-foaming 
agent is pjfesent from about 0.1 to about 5 weight 
percent, said water £s present from about 40 to about 

-^.^^.^If^^ P^^^^^^' and said viscosity reducing agent is 
present .fro^^ about 5 weight percent based oh 

total->ieight of tl^ admixture. 

V liquid admixture composition accord- 

^^■ A?^^-^^. 9' Wherein said cellulose ether is ]temp6rarily 
crossliE^ 

'^■y- ' . /^^^ liquid admixturie composition accord^ 

:• di aldeh^rde^^is/'^^ 1 i-: -^t^X^^ 




• ..SR. • •.. ■ . 
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; 12. The liquid admixture, composition accord- 
ing to Claim 11, further comprising an amount of a- 
hydroxide ^pomppsition sufficient to reverse the cross- 
-linking of said cellulose ether. 

.;';^3;. The liquid admixture composition accord- 
ing to Claim 12, wherein said hydroxide composition is 
ammonium hydroxide. 

vl4. A process of providing effectively fluid 
concrete mixtur' said pirocess comprising 

(a) providing a solids mixture of. 
.J; . (1) a cementitious binding agent, 

" ' ' and 

(2) an aggregate composition; 

(b) contacting said solids mixture with 
a functionally effective amount of 
an aqueous admixture composition 
as defined in any of the preceding 
claims. ... 

15. V The process according to Claim 14, 
further comprising 

• ; t^) .contactingr said solids and aqueous 

admixture.; wi th an additional, amount 
V /:*: ■• . . of water sufficient to [provide an 
y ^ ef fecrtiv^ly';iriu^ concrete . mixture . 

: :i' V^^:^yv:In a process ^B^^-pr^ a concrete 

nujctiure.ibyi^x^ a sbliijCs;^^^ having ina^j or" 

amounts of ^-a^^^^^ aggregat^^^lppmi^^ and a fine 

and .a^cem^ binding , agent 

^'ik^^itflLnd' then" /con'fe^ir^'hT nrr mi v'*-*!-*-"^^'!:- -Kj-k .• ^er— re'ducinci 
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agent .and wa^^ the improvement comprising incor- 
porating a > functionally effective amount of a"water- 
- solubl^^ pplj^ into said solids mixture 
'"^i' vhereb/|t^e;;r^ concrete mixture has af^^ 
-V S. time of eff^pjctive fluidity over a concrete mixture of 
- r same: composition prepared without the ihcbiporation 
of the wat^rrspluble polymer. 

17. The improved process according to Claim 

16, wherein said water-soluble polymer composition is a 
10 water-soluble cellulose ether. 

^ ^B. The improved process accordihg to Claim 

17, wherein said cellulose ether is a hydroxypropyl 
, methyl cellulose ether. 

, 19 : . The improved process according to 
15 Claim 18/ wherein said cementitious binding agent is 

Portland cement, said fine aggregate is sand acceptable 
under ASTM.C-»33, aiid said coarse aggregate is gravel 
having a majority of particles having a larger diameter 
:V ffiXer material particles. 

"^^^ improved process accordirig- to Claim 
j^^^^-^y IS or 19; wher^ the water-soluble polymer composition 
^j-s^v/ . ^ substani^ dry powder and is intimately' mixed 

tiie ceinei^ agent, and saidj^ii^ 

.A-;^;-?: -. fixture is l^n ;mixed with the fine aggregate ' and - 
-^ZS. .coarse aggregate . " 

A^^^Kfc -'- ••: : . ^M^k^^^^^^ improved process according vta'V::-.-:-. 
M^lS^t^? '^S^g?i^ip:-said wateir^rediicing agent .reduces ^the 

ISiW^i^^^^S^S^^^- preparing an ef fectiv^ 

cohcr^e^lnixture by at 'least about 12 -petberit' 
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compared to ■tie water required in preparing ah "-Equally 
ef f ectively ^ifluid concrete mixture without th^.fa^dition 
of said water-reducing agent. '''''i>?'^'^^ 

improved process ' accordinggtoSI^ • 
Claim 21 wherein a^ 1 weight part of said Portland 
rvv.^^^®^^' -^^^7?^?^^ ^-"^^ to ab6ut;:3 parts by wei0it':of 
^ll^^^-*^^^ fine .aggregate, from about;Sa -75 to about paints 
by weight of;: said coarse aggretrate, from .aboul^^df^^^^^ 
about 0.7 parts by weight of water, from about -^0 /a to 
about 3 percent by weight of cementitious binding agent 
of said waterVreducing agent/ and from about 0^01 .to 
about 0 . 1 weight percent by weight of cementitious" ' 
binding agent: of said water-soluble polymer are employed. 



10 



15 



20 



23 • A concrete mixture of any of the pre- 
ceding claims wherein said mixture has a slump va;iue 
closer to i1^|initial slump value af^ter twenty mixrutes 
compared to th^'corfesponding slump values of a con- 
crete mixture prepjared withorut tjtie incorporation'^;^^^ 
water-soluble^- polymer compositibn, said slump valued 
bexng measured -according to ASTM c-143. 

; . 24^;i^v|^T^ improved . process of Claim 21 ^|hj^tein 

V^^*^ water-r^dii^ is sulfonated naphtKeiien^\ 

^ formaldehyde jcpndehsate. .y.'\ ':' '-' 'V '^-^^:.'' 



:dated: 27 Karch .^^^^^ 

PHlitipS ORMONDKyiND FITZPATRICK 
'Attorneys fori- ^/v\' . o ^ 

,;THE DOW CHEMICAgi'tOMPANY . 
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